Results: The study revealed the primary importance of higher-order cognitive impairments (comprehension, judgment, short-term verbal memory, and abstract thinking) in extending length of stay and increasing referrals for outpatient therapies and home services after discharge for the cerebrovascular accident patients in comparison with orthopedic cohorts.
W ith an incidence of 600 000 new cases per year in the United States, stroke stands out as the third leading cause of death, the leading cause of paralysis, and a major cause of disability.1-3 It is the most common diagnosis for those who survive the acute crisis and are referred to rehabilitation hospitals4 with goals of improving physical impairments and functional outcomes, such as activities of daily living.
Research in recent decades has been helpful in identifying variables that affect achievement of these goals. Considerable attention has focused on medical and physical aspects of stroke. For example, medical comorbidities (such as hypertension, diabetes, heart disease5 7), site of lesion,8-10 motor recovery, and bowel/bladder functions"1-'4 have been found to be significant predictors of physical and functional outcomes. Other studies have revealed the importance of demographic variables (such as age, sex, and ethnicity15-18) as well as visual or perceptual impairments,19-22 communication disturbances,23-25 and psychological and cognitive factors26-32 in predicting rehabilitation outcomes.
Although this research has contributed to an understanding of factors effecting physical and functional recovery from stroke, there is still "substantial uncertainty" about outcome after stroke and a lag in clinical application of research findings. 33 This study was designed to identify the relative importance of factors that could lead to improved prediction of clinically relevant outcomes and therefore help clinicians to decide at an early point a patient's potential for rehabilitation, set realistic plans for treatment during rehabilitation, and develop a discharge plan guided by medical and rehabilitation goals. Specifically, it was intended to determine the importance of medical, functional, demographic, and neuropsychological information in predicting length of stay in a rehabilitation hospital and recommendations for postdischarge continuation of services. (Table 3) .
Results

Descriptive Statistics
Four NCSE scores were found to be significantly lower in the CVA group: similarities, judgment, construction, and memory (see Table 1 ). Additionally, admission OT, PT, and psychology FIMs as well as OT Approximately 93% of all patients (n=79) went home after rehabilitation, 5% were discharged to a nursing home, 2% were transferred to an acute care hospital, and one patient expired. Eighty-four percent of all patients (n=72) were prescribed outpatient therapies; 100% of these patients were referred for PT, 6% for speech therapy, and 21% for OT. The number of weekly outpatient therapy hours was significantly higher in the CVA group and, notably, only post-CVA patients were recommended for OT. The number of weekly attendant care hours was not significantly different between the two groups.
Length of Stay Prediction
Three NCSE scores (judgment, orientation, and comprehension) produced moderate effect-size correlations that accounted for 23% to 35% of the length of stay variance. Additionally, moderate effect-size correlations accounting for 22% to 42% of the length of stay variance were determined by the diagnosis of a CVA, multiple and left hemisphere infarcts, as well as admission and discharge OT, PT, and psychology FIMs. The remaining NCSE scores, the presence of depressed affect or anxiety on admission and demographic variables correlated less well with length of stay.
Using the NCSE scores, diagnosis, and admission OT, PT 
Prediction ofAttendant Care Hours
Only the PT discharge FIM score produced a moderate effect-size correlation that accounted for 16% of the variance for attendant care hours. The NCSE scores, CVA variables, length of stay, PT admission FIM score, admission and discharge OT and psychology FMs, the presence of depressed affect or anxiety, and demographic variables were not as strongly correlated with attendant care hours.
Using the NCSE scores, diagnosis, and discharge OT, PT, and psychology FMs, multiple regression predicted 15% of the variance of attendant care hours. None of the variables made significant individual contributions.
Prediction of Outpatient Therapy Hours
Length of stay and all of the FIM scores except the psychology discharge FIM score produced moderate effect-size correlations that accounted for 19% to 28% of the outpatient therapy hours variance. The NCSE scores, CVA variables, psychology discharge FMs, the presence of depressed affect or anxiety, and demographic variables produced weaker correlations with outpatient therapy hours.
Using the NCSE scores, diagnosis, and discharge OT, PT, and psychology FMs, multiple regression predicted 41% of the variance of outpatient therapy hours with only NCSE Similarities and Construction scores as well as the OT and PT discharge FMs making significant individual contributions.
Discussion
All rehabilitation programs focus on improving physical and functional abilities as a primary goal for patients. As evidenced by the comparison of admission and discharge FIM scores for PT and OT, all patients admitted for comprehensive rehabilitation achieved this goal; in fact, all patients, regardless of diagnosis on admission, showed nearly the same magnitude of improvement in physical and functional abilities after their rehabilitation stay and almost all returned home.
However, the CVA patients were in poorer physical and functional condition at discharge than the orthopedic cohort, even after twice the length of stay in rehabilitation. Moreover, the CVA patients needed significantly more hours of weekly outpatient therapy after discharge and, although statistically nonsignificant, an apparently greater need for attendant care hours at home than the orthopedic group. Thus, the rehabilitapatients will generally improve with traditional therapies albeit with a longer rehabilitation stay and more hours of attendant care and outpatient therapies after discharge. While these are acceptable outcomes for many patients disabled by stroke, it is important to examine the underlying reasons for the extended stays and more extensive aftercare of CVA patients.
Because research has demonstrated that major depression or dysthymic disorders occur in 20% to 63% of stroke patients in acute care or rehabilitation facilities42-45 and can affect rehabilitation recovery,3246 the role of affective disorders had to be considered in this regard. Notably, while 50% of the stroke patients in this study manifested evidence of depression, a finding consistent with estimates of poststroke depression, the correlations between depression and functional recovery, length of stay, and aftercare recommendations were not significant, and a comparable degree of affective disturbance was found in the orthopedic cohort. While depression was not found to be a major factor determining length of stay or recommendations for aftercare, the finding does not necessarily mean that depression has no effect on rehabilitation outcome for stroke patients; the effect of depression on patients' response to outpatient therapies or postdischarge functioning was not assessed in this study. Further study of the effects of depression on the need for continued services is warranted in light of evidence that depression is most prevalent and most severe at approximately 6 months after stroke. 45 The results of this study indicate that deficits in cognition, particularly higher-order cognitive abilities (eg, abstract thinking, judgment, short-term verbal memory, comprehension, orientation) play an important role in determining length of stay and in predicting functional status at the end of the hospital stay as suggested by earlier studies.2028,47,48 This finding should not be surprising to rehabilitation specialists who recognize the importance of the patient's awareness and understanding of his or her impairments, and the relationship of this insight to the capacity to learn and carry over functional skills from day to day, or even "remembering-to-remember" to initiate or complete a task. Consequently, the CVA patients who enter rehabilitation, often with severe cognitive deficits, should be expected to take longer than even the older orthopedic cohort to appreciate their condition as well as to acquire and retain the physical and cognitive skills necessary for activities of daily living. Unfortunately, even patients who improve physically may not show comparable improvement in cognition, and therefore may leave rehabilitation with a lesser degree of functional independence and a greater need for follow-up services.
Moreover, deficits in cognition should also be taken into account when considering postdischarge services for CVA patients who leave rehabilitation in poorer physical condition and more impaired in self-care and daily living activities than the orthopedic cohort. Interestingly, while PT was recommended equally for the CVA therapy hours and are addressed by OT in training activities of daily living, it is difficult to understand why postdischarge OT was not as consistently recommended for the CVA patients as PT.
It is also unclear from the data why stroke survivors failed to receive a significantly greater number of recommendations for attendant care and why only 15% of the variance associated with attendant care hours was predicted by cognitive and functional measures that were significantly more impaired for CVA than the orthopedic patients. These findings are most likely explained by limitations of insurance coverage, particularly Medicare, which limits attendant care at home to 6 hours per week. Since the physical and functional disabilities in both the CVA and orthopedic patients necessitated home care, the recommended number of hours probably represented the maximum number of home care hours that could be allowed by Medicare.
This study also indicates the importance of cognitive factors in the rehabilitation of stroke survivors, including the broad-based evaluation of deficits in learning, memory, and other aspects of cognition that affect the ability to engage in and benefit from rehabilitation.9 It points to the usefulness of early neuropsychological screenings with tools, such as the NCSE, that provide quantitative estimates of individual aspects of cognition rather than a global estimate of cognitive impairment. Such screening instruments could provide clinicians with specific information about a patient's cognitive strengths and weaknesses shortly after admission and facilitate remediation of specific deficits.
Furthermore, findings from the study suggest the importance of cognitive remediation in building on residuals of lost or impaired cognitive skills or teaching ways to compensate for any cognitive impairments in cerebrally compromised patients.49-52Unfortunately, insurance companies do not usually recognize the value of such treatment. Therefore, patients are forced to receive piecemeal approximations of cognitive remediation from occupational or speech therapists rather than from an interdisciplinary team with comprehensive goals. Moreover, vocational goals, when addressed, must be handled by state agencies or separate rehabilitation specialists rather than being incorporated into the plans of an interdisciplinary team.
Overall, these results suggest that early assessment and remediation of cognitive impairments in stroke survivors could facilitate physical and functional improvement during rehabilitation, decrease length of stay, and reduce the needs for aftercare services. Ultimately, more rapid and cost-effective rehabilitation as well as greater functional independence could be expected for stroke patients on discharge home.
